植物バイオテクノロジーによる薬用植物の育種研究 by 正山 征洋 & Yukihiro SHOYAMA
???????????????????????
? ? ? ?
??????? ??? ????
? ?
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
(scFV)????????????????????????????????????????????
??scFV?????????????????????????????? scFV??????????
???????????????????????????????????????????????
?????????????????
?????
????????????????????????????scFV???????????????
??
? ? ? ?
?????????????????Bio??
??????????technology??????
?????????????????????
???????????????????????
??????????????????????
???????????????????
??????????????
????????????
?????????????????
?????????????????
?????????????????????
?????????????????????
??????????
??????????????????
????????????????????
????????????????
?????????????????????
?????????????????????
?????
????????????
?????????????????????
??????????
????????????????
?????????????????????
??????
????????????????????
??
?????????????????????
?????????????????????
??????
?????????? ???? ??????? ?????????
???
?????????????????
?????????????????
?????????????????????
?
????????????????
?????????????????????
?????????? ?
???????????????
?????????????p??????????
?????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
???????????????????????
?????????????????????
????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
??????????????????
????????????????????
????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????
???????????????????
?????????????????????
??????????????????????
?????????????????????
?????????????????????
??????????????????????
?????????????????????
?????????????????????
? ? ? ?
???
?????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
???????????????????????
?????????????????????????
???????????????????????
???????????????????????????
?????????????????????
?????????????????????
???????????????
??? ??????????????
Aconitum ????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
???? hygenamine?coryneine??????
??????????? aconitine??????
????? mesaconitine?aconitine?hypaconitine
?????????????????????
??????? aconitine?????????
?????????????????????
?????????????????????
?????????Aconitum ???????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
???????????Aconitum charmichaeli?
?????????????????????
???
???????????????????
multiple shoot???????????????
???BA???????????mg?l???
?????????????????????
?????????????????????
??????
?????? multiple shoot?????IAA
???mg?l????????????????
?????????????????????
?????????????????????
???????????? microtuber????
?????????????????????
????????????????????
?????????????????????
????????????????????
????????????????????
?????????????????????
????????????????????D
??????????????????mg?l??
???????mg?l???????????
?????????????????????
??????????????D??mg?l??
?????????????????????
?????????????????????
?????????????????????
???????? GA??mg?l??BA??mg?l?
?????????????????????
???????????????????????
???????????????????
????????????????????
?????????????????????
?????????????????????
??????????????????????
???????????????????????
?????????????????????
??????????????????????
???????????
????????????????????
aconitine?????????????????
?????????????????????
????????????????????
?????????????????????
???????????????????????
???
?? ????????
?? ?????????????????????
?? ?????????????????????
?? ?????????????????????
?? ??????????????????
??????????
?? ???????
?? ???????????????????
????????
? ? ? ?
???
??????????
????????????????? aco-
nitine??????????????????
??????????????? aconitine?
????????????????????
?????????????????????
???????
????????????????????
?????????????????????
?????????????????????
?????????????????????
????
??? ???????????
????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
??????????????????????
??????????????????????
?????
????????????????????
?????????????????????
?????D???????????????
??????????????????????
?????????????????????
??????????????????????
?????????????????????
??????????????????????
???????????????????????
??????????????????????
??????????????????????
?????????????????????
????????????????????
??????????????????????
???????????????
?????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????
??? ????????????????
???????
????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
???????? DNA???????????
?????????DNA?????????
??????????????????????
?????????????????????
?????????????????????
??????????????????????
?????????????????????
??????????????????????
?????????????????????
?????????????????????
?????????????
????????????????????
?????????????????????
???????????????????
Streptomyces hygroscopicus ??? S. viridochro-
mogenes ?????????????????
???????????????????????
??????????????????????
?????????????????????
????????????????????
?????????????????????
??????????ATP????????
?????????????????????
?????????????????????
???????????????????????
???
?? ????????????????????
???????????????????
??? ????????????
?? ???????????????????
??? ?????????????????
?? ????????????????
??? ??????????
??? ??????????????
?? ?????????????????
? ? ? ?
???
??????????????phosphinothricin
acetyl transferase?????????????
??????????????????
???????????????phosphinothricin
acetyl transferase?????????????
??????????????????????
?????????????????????
??????????? phosphinothricin acetyl trans-
ferase??????????????????
???????
?????????????????????
?????????????????????
????????? phosphinothricin acetyl trans-
ferase?????????????????
?????????????????????
?????????????????????
?????????????????????
??????
??? ????????????????
??
????????????????????
????????????????MAb??
?????????????????????
ELISA?????????????????
???MAb???????single chain fragment
-variable ; scFV??????????????
?????????????MAb???? so-
lamargine MAb??????????? scFV
?????????????????
?????? solamargine MAb??????
????? RNA????cDNA?????
?vH????? vL????? PCR?????
?????????????????? scFV
???????????????scFV?????
??????????????????????
?????????????????????
???????????????? His???
?????????????????????
????? scFV?????????????
???????????????MALDI-TOF
Mass??????????
?????????? Solanum khasianum ?
scFV???? Agrobacterium rhizogenes ???
??????????????????????
?????????????scFV?????
?????????????????????
???????????????? scFV???
???????????????????????
?MALDI-TOF Mass????????????
?????????????????????
???????????????????
?? solasodine???? ELISA?????
????????????? A. rhizogenes??
?????????????????????
????????scFV??????????
???????????????????? so-
lasodine?????????????????
????????????????????? scFV
?????????????????????
??? scFV???????????????
?????????????????????
?????????? solasodine??????
??????????????????????
??????????????????????
?????????????????????
???
??? ??????????????????????????
???????????????????????
???
??? ????????????????
??? ???????????????????
???????????????????
??????
??? ????????????????? ????? ??
??? ????????
??? ??????????????????????
??? ???????????????????
??? ???????????????????
??????????????
???????????????????
???????
??? ???????????
? ? ? ?
???
? ? ? ?
????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????????????????
?????????????????????
?????MAb?????????????
??????????? ELISA??????
????????????? ELISA????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
?????????????????????
????????
??
????????????????????
?????????????????????
???????????
????
??Hatano K, Shoyama Y, Nishioka I (1987) Somatic em-
bryogenesis and plant regeneration from the anther of
Aconitum carmicaeli Debx. Plant Cell Reports 6, pp.446-
448.
??Hatano K, Shoyama Y, Nishioka I (1988) Clonal multi-
plication of Aconitum carmichaeli by tip tissue culture
and alkaloid contents of clonally propagated plant.
Planta Medica 54, pp.152-155.
??Yamada Y, Shoyama Y, Nishioka I (1991) Characteris-
tics of clonally propagated Aconitum charmichaeli.
Shoyakugaku Zasshi 45, pp.289-292.
??Shoyama Y, Nishioka I, Hatano K, (1991) In Aconitum
spp. (Monkshood): Somatic Embryogenesis, Plant Re-
generation, and the Production of Aconitine and Other
Alkaloids. Plant Regeneration, and the Production of
Aconitine and Other Alkaloids. Biotechnology in Agricul-
ture and Forestry 15, 58-72.
??Shoyama Y, Nagano M, Nishioka I (1983) Clonal mul-
tiplication of Rehmannia glutinosa. Planta Medica , 48,
pp.124-128.
??Matsumoto M, Shoyama Y, Nishioka I, Iwai H, Waki-
moto S (1989) Identification of viruses infected in
Rehmannia glutinosa L. var. purpurea Makino and effect
of virus infection on root yield and iridoid glycoside con-
tents. Plant Cell Reports 7, pp.636-638.
??Matsumoto M, Shoyama Y, Nishioka I (1989) Con-
stituents of regenerated shoot and cultured root tissue of
Rehmannia glutinosa. Phytochemistry 28, pp.2331-
2332.
??Shoyama Y, Tareno R, Nishioka I (1987) Clonal multi-
plication of Atractylodes lancea by tip tissue culture.
Shoyakugaku Zasshi 41, pp.313-317.
??Hatano K, Shoyama Y, Nishioka I (1990) Clonal
propagation of Atractylodes japonica and A. ovata by tip
tissue culture and the atractylon content of clonally
propagated plants. Planta Medica 56, pp.131-132.
???Shoyama Y, Hatano K, Nishioka I (1983) Rapid and
simple multiplication of Pinellia ternata by tissue cul-
ture. Planta Medica 48, pp.14-16.
???Shoyama Y, Hatano K, Nishioka I (1983) Clonal multi-
plication of Pinellia ternata by tissue culture. Planta
Medica 47, pp.103-105.
???Hatano K, Shoyama Y, Nishioka I (1986) Multiplica-
tion of Pinellia ternata by callus culture of leaf segment.
Shoyakugaku Zasshi 40, pp.188-192.
???Hatano K, Shoyama Y, Nishioka I (1991) Cultivation
studies on clonally propagated Pinellia ternate.
Shoyakugaku Zasshi 45, 203-205.
???Shoyama Y, Nishoika I, Hatano K (1992) Micropropa-
gation of Pinellia ternata. Biotechnology in Agriculture
and Forestry 19, pp.464-480.
???????????????????????
???
???Shoyama Y, Nishioka I, Fujioka N, Kohda H,
Yamasaki K (1987) Clonal multiplication of Panax Ja-
ponicus by tissue culture. Shoyakugaku Zasshi 41,
pp.333-337.
???Shoyama Y, Kamura K, Nishioka I (1988) Somatic
embryogenesis and clonal multiplication of Panax gin-
seng. Planta Medica 54, pp.155-156.
???ShoyamaY, Matsushita H, Zhu X. X, Kishira H (1995)
Somatic embryogenesis in ginseng (Panax species)
Biotechnology in Agriculture and Forestry 31, 333-356.
???Shoyama Y, Zhu X. X, Nakai R, Shiraishi S (1997)
Micropropagation of Panax notoginseng by somatic
embr yogenesis and RAPD analysis of regenerated
plantlets. Plant Cell Rep 16, 450-453 (1997).
???Yamada Y, Shoyama Y, Nishioka I (1991) Clonal mi-
cropropagation of Gentiana scabra Bunge var. buergeri
Maxim. and examination of the homogeniety concerning
gentiopicroside content Chem. Pharm. Bull. 39, 204-206.
???Shoyama Y, Yamada Y, Nishioka I (1993) Relationship
between the content of aconitine-type alkaloids and
growth environments in clonally propagated Aconitum
carmichaelii Debx. Biotronics 22, pp.87-93.
??????????????
???Ishiyama M, Shoyama Y, Murakami H, Shinohara H
(1996) Production of monoclonal antibodies and develp
ment of an ELISA for solamargine. Cytotechnology 18,
pp.153-158.
???Putalun W, Taura F, Qing W, Matsushita H, Tanaka H,
Shoyama Y (2003) Anti-solasodine glycoside single-
chain Fv antibody stimulates biosynthesis of solasodine
glycoside in plants. Plant Cell Rep 22, pp.344-349.
??? ???????? ???? ??????
??? ???????????????????
???? ??????
?????????????????????
?????????????????????
??????????????????
??? ???? ?????????????????
??? ???????????????
? ? ? ?
???
??? ????? ????? ???? ??????
??????????????????
??? ???? ???????????????
?????
??? ????????????????????
??????????????
??? ???? ?????????????????
?????????????????
???????????????????????
???
